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ABSTRACT 
 
Non-communicable disease evolved as a major health risk in South Africa and accounts for about 
37% of all deaths. This burden also challenges human resources in the corporate environment 
where poor health status (high health risks) may lead to increased health care costs, lowered 
productivity and eventually to premature death. Some of the South African companies have 
tackled this challenge by providing various employee health promotion initiatives. One of the 
popular contributions in this endeavour is to encourage employees to become more physically 
active in order to prevent detrimental health risk factors or to remedy the existing factors. A major 
challenge in this initiative is to keep up the compliance of the employees with their physical 
conditioning programmes, especially when business responsibilities take them away from their 
health facilities which, in turn, may lead to physical deconditioning. This endorses the motivation 
of this research as little information is available in South Africa on the aspect of conditioning, 
deconditioning and reconditioning in the corporate environment. 
 
In this study, 60 healthy but sedentary employees, ages 28-49 years, from an academic institution 
were recruited to participate. They were randomly assigned to three groups, where Groups A and 
B form the experimental groups with Group C the control group. During the initial training phase 
(first 12 weeks) Group A and B followed a training frequency of three times per week, while 
retraining took place at a frequency of two and four times per week for Groups A and B, 
respectively. Group C was not involved in any intervention and continued with their normal daily 
activities and lifestyle. Results of this study indicated that after training at a program frequency of 
three times per week, a salutogenic response occurred in the selected physical and biochemical 
health parameters. With deconditioning, about 50% of the physical benefits were lost, which 
occurred faster than the decline in the biochemical (lipids) benefits. With reconditioning, a 
program frequency of two times per week seems to maintain the physiological status, while with a 
program frequency of four times per week, an improvement reoccurred, exceeding the benefits of 
the program frequency of three times per week. In conclusion, it is clear that a physical 
intervention regime, to the apparently healthy employees, can decrease some health risks; but with 
an interruption of the program, salutogenic benefits will be partially lost. With retraining, a 
program frequency of two times per week will not produce significant improvement, but will only 
maintain the physical status. 
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1. INTRODUCTION 
 
t has been well established that the health and well-being of human resources in the corporate 
environment is a crucial factor, by not only determining the productivity of the company, but also by 
maintaining and improving the personal health of employees (Edington, 2006; Grace, Wilders, Strydom 
& Ellis, 2012). This has led to the provision of various health promotion initiatives in corporate settings worldwide 
(World Economic Forum, 2013). In this respect, Stokes, Henley and Herget (2006) indicate that wellness 
programmes in the workplace have great potential on employee’s health as they spend the major part of their time at 
the work place (The World Economic Forum, 2009). 
 
The Global Risk Landscape Assessment Report identifies non-communicable (NCD) and chronic diseases 
as one of the most significant threats facing global economics (IFPMA, 2011). This epidemic of NCD not only 
forms one of the main drivers of health care costs, but also impacts negatively on productivity (Kolbe-Alexander, 
Buckmaster, Nossel, Dreyer, Bull, Noakes & Lambert, 2008). This trend is also evident in South Africa, where 37% 
of all deaths are due to NCD (Kolbe-Alexander et al., 2008; World Economic Forum, 2009), leading to the fact that 
various companies in South Africa now invest in a variety of wellness programmes for their employees 
(Labuschagne, 2006; Kalas, Kirsten, Strydom & Wilders, 2012). 
 
The significant role that physical activity can play in combating the epidemic of NCD is already well 
established (Lambert & Kolbe-Alexander, 2006) as some researchers indicated that physical activity promises to be 
one of the most effective intervention strategies, reducing the risks of virtually all chronic diseases simultaneously 
(Booth, Gordon, Carlson & Hamilton, 2000). In order to establish the desired outcome of a physical training 
intervention, various program determinants viz. frequency, intensity, time and type of exercise should be balanced - 
the so-called FITT approach (Oberg, 2007; Opperman & Strydom, 2012). In this respect, Booth et al. (2000) 
indicate that participants who exercise to “sweat” at a frequency of one time per week were 24% less likely to 
develop type 2 diabetes, compared to those who did not exercise. When the frequency increases to 2-4 times per 
week, the incidence of type 2 diabetes was reduced by 39% (Booth et al., 2000). 
 
Various research reports that indicate the prevalence of health risk factors related to NCD in the South 
African corporate environment are available (Kolbe-Alexander et al., 2008) and often forms the focus point of 
intervention initiatives (Grace et al., 2012). In this respect, Edington (2001) states that in contrast with previous 
approaches where high health risk individuals (> 5 risk factors) were targeted for intervention, the low-risk 
individuals (< 2 risk factors) should not be neglected (Edington, 2001). One of the reasons for this is that 
employee’s health status is not static, and that 2–4% of the low risk individuals may annually migrate to a higher 
health risk category, if intervention strategies are not in place to keep them in the low risk category (Musich, 
McDonald, Hirschland & Edington, 2003). 
 
The experience of health professionals involved in wellness programmes are that participants often have to 
interrupt their exercise training regimen due to work-related or other matters (Opperman & Strydom, 2012). Various 
questions are then posed as to the effect of detraining and retraining and/or the frequency impact during the 
retraining phase. Research in this regard is not readily available; therefore, the aim of this study was to determine the 
effect of training frequency during the training and retraining phases of a conditioning program on selected physical 
and biochemical health parameters of apparently healthy employees in a South African institution of higher learning. 
Secondly, the magnitude of detraining and retraining after an initial period of training will also be investigated. 
 
2. MATERIALS AND METHODS 
 
2.1 Study Design 
 
The design of this research was based on a pretest – post-test protocol with a randomized selection of the 
experimental and control groups (Thomas, Nelson & Silverman, 2011). 
 
 
 
I 
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2.2 Participants 
 
Sixty (60) apparently healthy, but sedentary, Caucasian males between the ages of 28 and 49 years were 
recruited to participate in this study. None of them took any medication prior to or during the study and all of them 
were employed in an academic environment. Participants were randomly divided into three groups of 20 each. 
Group A and B formed the experimental groups who participated in a training - and retraining regimen based on 
various frequencies, while Group C acted as a control group and proceeded with their normal lifestyle. Due to the 
extended period (36 weeks) of this study, a considerable dropout figure in all groups was experienced, primarily 
caused by moving out of town, lack of motivation and illness. At the end of this study, data of only 13 participants 
of Group A, 16 of Group B, and 9 of Group C could be analysed. 
 
2.3 Training, Detraining and Retraining 
 
For the first 12 weeks the experimental groups (A & B) trained at a frequency of three times per week, 
starting at an intensity of 60% of each individual’s age-related maximal heart rate (MHR), determined by the 
formula of Karvonen (ACSM, 2010). In order to ensure progression, the intensity was increased every two weeks by 
5%, causing the participants to reach 85% of their MHR (ACSM, 2010) by the end of the 12 weeks of training. After 
a warming-up of five minutes, aerobic training was performed on Monark bicycle ergometers (Model 864) for 30 
minutes continuously. This was followed by flexibility and muscle strengthening exercises, using resistance 
equipment. The flexibility training primarily focused on low-back, shoulder and legs, while the muscle 
strengthening was directed to the upper body and abdominal muscles. The total duration of each session was 50-60 
minutes. 
 
After the 12 weeks of training, a period of detraining (12 weeks) followed, where participants did not 
engage in any form of training, except their normal daily duties. In the retraining phase (12 weeks) the same exercise 
training principles applied as in the training phase, except that Group A retrained at a frequency of two times per 
week, while Group B retrained at a frequency of four times per week. Assessments were conducted at the following 
intervals: Test 1 – baseline data, Test 2 – after 12 weeks of training; Test 3 – after 12 weeks of detraining; and Test 4 
– after 12 weeks of retraining. 
 
2.4 Physical Working Capacity (PWC) (Watt) 
 
The PWC of participants was determined by using a multistage bicycle ergometer test, performed on a 
Monark bicycle ergometer (Model 864). After adjusting the height of the saddle and allowing 2-3 minutes pedaling 
for warming-up, the initial workload was started at 75 watts. Every five minutes the load was increased by 25 watt 
up to the stage where the individual reached his predetermined target heart rate of 85%, using the formula of 
Karvonen (ACSM, 2010) or requested to stop due to fatigue. The workload, when reaching this level, was indicated 
as the absolute peak physical working capacity (PWC-peak) (watt). The physical capacity (relative value) was then 
determined by the following PWC (Rel.) = Peak watt ÷ Body mass (kg) (Opperman & Strydom, 2012). 
 
2.5 Body Mass (kg) 
 
The body mass was determined to the nearest 0.1kg using a Detecto scale. Participants were only allowed 
to wear an exercise short. 
 
2.6 Biochemical Analysis 
 
A blood specimen was collected from each participant from the antecubital vein following a fasting period 
of 10 hours. Biochemical analyses were performed by the pathology laboratory of the South African Institute for 
Medical Research by using the following methods: Total cholesterol - CHOD – PAP method (Richmond, 1973), 
HDL-C (Burstein, Scholnick & Morfin, 1970), LDL-C (Friedewald, Levy & Friederickson, 1972), Triglyceride - 
GPO – (Cole, Klotzsch & Namara, 1997), TC/HDL –ratio (McArdle, Katch & Katch, 1996). 
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2.7 Statistical Analysis 
 
Statistical analysis of this study was done by the Centre for Statistics at the University of the Free State, by 
using the SPSS software programme. For the evaluation of intragroup differences, the paired t-test was used while, 
for the intergroup differences, the one-way variance analysis (ANOVA) for multiple dependant variables was used. 
The Scheffe’s test was used to determine statistical significant differences (p ≤ 0.05) between the groups. 
 
3. RESULTS 
 
The results of this study are presented in Tables 1 and 2 as well as Figures 1 and 2. The magnitude of 
change in each of the parameters is presented as the percentage (%) of change calculated from the baseline values 
(T1). It must be kept in mind that in Table 2, a negative magnitude (%) represents an improvement in that specific 
parameter and is therefore reflected as an improvement in Figure 2 and Figure 2 Continue, except for HDL, where a 
negative value indicates deterioration. 
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Table 1:  The Effect of Training Frequency on Some Selected Physical Health Parameters in the Training and Retraining of Sedentary Male Employees 
1. Physical Working Capacity – Absolute [Peakload in Watt] 
 
Test 1 
Before Training 
Test 2 
After 12 Weeks of 
Training: 3x/Week 
Test 3 
After 12 Weeks of 
Detraining 
Test 4 
After 12 Weeks of 
Retraining 
(A=2x/Week; 
B=4x/Week) 
Intragroup Differences 
  
_ 
x 
SD 
Min 
Max 
_ 
x 
SD 
Min 
Max 
_ 
x 
SD 
Min 
Max 
_ 
X 
SD 
Min 
Max 
1-2 1-3 1-4 2-3 2-4 3-4 
Groups 
A (n = 13) 
∆ % 
150 38.2 
125.0 
250 
182.7 
21.8% 
35.9 
125 
250 
169.2 
12.8% 
32.5 
125 
250 
169.2 
12.8% 
32.5 
125 
250 
* 
0.01 
* 
0.01 
* 
0.01 
* 
0.01 
* 
0.01 
* 
1.0 
B (n = 16) 
∆ % 
160.9 24.1 
125 
250 
189.1 
17.5% 
31.6 
125 
250 
176.6 
9.8% 
29.5 
125 
225 
198.4 
23.3% 
29.5 
150 
250 
* 
0.01 
* 
0.02 
* 
0.01 
* 
0.02 
* 
0.03 
* 
0.01 
C (n = 9) 
∆ % 
138.9 28.3 
100 
200 
144.4 
4% 
27.3 
100 
200 
147.2 
6% 
23.2 
125 
200 
150 
8% 
21.7 
125 
200 
 
0.35 
 
0.08 
* 
0.04 
 
0.59 
 
0.35 
 
0.35 
Intergroup 
Differences 
A vs B NB   NB   NB   *         
A vs C NB   *   NB   NB         
B vs C NB   *   NB   *         
2. Physical Working Capacity – Relative [Peakload [Watt/Kg] 
Groups 
A (n = 13) 
∆ % 
1.8 0.58 
1.2 
3.1 
2.16 
20% 
0.53 
1.4 
3.2 
2.0 
11.1% 
0.48 
1.4 
2.8 
2.0 
11.1% 
0.49 
1.4 
3.1 
* 
0.01 
* 
0.03 
* 
0.01 
* 
0.01 
* 
0.01 
 
0.83 
B (n = 16) 
∆ % 
1.9 0.32 
1.3 
2.5 
2.24 
17.9% 
0.30 
1.7 
2.8 
2.1 
10.5% 
0.30 
1.6 
2.8 
2.4 
26.3% 
0.34 
1.7 
3.1 
* 
0.01 
* 
0.03 
* 
0.01 
* 
0.01 
* 
0.04 
* 
0.01 
C (n = 9) 
∆ % 
1.7 0.32 
1.3 
2.3 
1.8 
5.9% 
0.35 
1.3 
2.3 
1.8 
5.9% 
0.31 
1.3 
2.2 
1.8 
5.9% 
0.25 
1.5 
2.2 
0.47 0.14 0.92 0.65 0.49 0.53 
Intergroup 
Differences 
A vs B NB   NB   NB   NB         
A vs C NB   NB   NB   NB         
B vs C NB   *   NB   *         
3. Body Mass (kg) 
Groups 
A (n = 13) 
∆ % 
84.7 9.7 
71.0 
104.5 
85.9 
1.4% 
9.0 
71.3 
105.0 
87.5 
3.3% 
9.8 
72.0 
105.5 
87.0 
2.7% 
9.5 
72.0 
103.5 
 
0.19 
* 
0.01 
* 
0.01 
* 
0.02 
 
0.13 
 
0.13 
B (n = 16) 
∆ % 
85 11.0 
62.0 
102.5 
84.6 
-0.4% 
11.4 
61.0 
107.0 
85.1 
0.1% 
11.2 
62.0 
107.5 
84.2 
-0.9% 
10.5 
60.0 
102.5 
0.61 0.8 0.27 0.31 0.51 0.51 
C (n = 9) 
∆ % 
81.8 11.1 
65.0 
96.0 
82.8 
1.2% 
11.5 
66.5 
99.5 
83.9 
1.6% 
11.5 
67.5 
100.0 
83.5 
2.1% 
11.7 
67.5 
101.0 
 
0.09 
* 
0.04 
* 
0.02 
 
0.18 
 
0.08 
 
0.08 
Intergroup 
Differences 
 NB   NB   NB   NB         
 NB   NB   NB   NB         
 NB   NB   NB   NB         
A = Experimental Group A [Trained @ 3 Times/ Week – Retrained @ 2/Week]. 
B = Experimental Group B [Trained @ 3 Times/ Week – Retrained @ 4/Week]. 
C = Control Group: No Training or Retraining. 
* = p ≤ 0.05. 
∆ % = Percentage Difference from Baseline Value 
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Table 2:  The Effect of Training Frequency on Some Selected Biochemical Health Parameters in the Training and Retraining of Sedentary Male Employees 
1. Total Cholesterol Concentration (Mg/Dl) (TC) 
 
Test 1 
Before Training 
Test 2 
After 12 Weeks of 
Training: 3x/Week 
Test 3 
After 12 Weeks of 
Detraining 
Test 4 
After 12 Weeks of 
Retraining 
(A=2x/Week; 
B=4x/Week) 
Intragroup Differences 
 
 
_ 
X 
SD 
Min 
Max 
_ 
X 
SD 
Min 
Max 
_ 
x 
SD 
Min 
Max 
_ 
x 
SD 
Min 
Max 
1-2 1-3 1-4 2-3 2-4 3-4 
Groups 
A (n = 13) 
∆ % 
200.1 28.1 
153.0 
253.0 
180.3 
-9.9% 
27.2 
135.0 
233.0 
201.1 
0.5% 
26.3 
154.0 
251.0 
186.3 
- 6.9% 
26.5 
138.0 
237.0 
* 
0.00 
 
0.82 
* 
0.00 
* 
0.00 
 
0.07 
 
0.00 
B (n = 16) 
∆ % 
218.3 44.5 
173.0 
318.0 
194.0 
-11.1% 
41.8 
128.0 
279.0 
213.5 
-2.2% 
37.0 
171.0 
293.0 
179.4 
-17.8% 
27.1 
127.0 
235.0 
* 
0.00 
 
0.15 
* 
0.00 
* 
0.00 
* 
0.02 
* 
0.00 
C (n = 9) 
∆ % 
212.3 38.8 
157.0 
284.0 
228.6 
7.7% 
45.9 
169.0 
304.0 
235.3 
10.8% 
44.9 
185.0 
317.0 
239.7 
12.9% 
46.1 
181.0 
328.0 
 
0.10 
 
0.06 
* 
0.05 
 
0.06 
 
0.03 
 
0.84 
Intergroup 
Differences 
A vs B NB   NB   NB     NB       
A vs C NB   *   NB     *       
B vs C NB   NB   NB     *       
2. High Density Lipoprotein Concentration (mg/d) (HDL) 
Groups 
A (n = 13) 
∆ % 
37.2 7.3 
29.0 
56.0 
43.5 
16.9% 
7.8 
36.0 
64.0 
37.5 
0.8% 
7.6 
30.0 
57.0 
41.8 
12.4% 
7.7 
33.0 
62.0 
* 
0.00 
* 
0.65 
* 
0.00 
* 
0.00 
* 
0.00 
* 
0.00 
B (n = 16) 
∆ % 
37.9 6.4 
28.5 
50.0 
43.7 
15.3% 
7.6 
34.0 
63.0 
37.5 
-1.1% 
6.9 
29.0 
54.0 
45.7 
20.6% 
7.7 
36.0 
60.0 
* 
0.00 
 
0.33 
* 
0.00 
* 
0.00 
* 
0.03 
* 
0.00 
C (n = 9) 
∆ % 
42.3 16.7 
27.0 
82.0 
42.2 
-0.2% 
15.9 
24.0 
80.0 
44.7 
5.7% 
16.5 
29.0 
85.0 
42.2 
-0.2% 
15.3 
25.0 
79.0 
 
0.94 
 
0.18 
 
0.97 
 
0.09 
 
1.00 
 
0.06 
Intergroup 
Differences 
A vs B NB   NB   NB            
A vs C NB   NB   NB            
B vs C NB   NB   NB            
3. Total Cholesterol/ High Density Lipoprotein Ratio (Tc/Hdl) 
Groups 
A (n = 13) 
∆ % 
5.4 1.1 
3.6 
7.0 
4.1 
-24.1% 
0.9 
2.7 
5.7 
5.4 
0 
1.2 
3.3 
7.4 
4.5 
-16.7% 
0.9 
2.8 
6.1 
* 
0.00 
 
0.77 
* 
0.00 
* 
0.00 
* 
0.00 
* 
0.00 
B (n = 16) 
∆ % 
5.7 1.5 
3.8 
8.7 
4.4 
-22.8% 
1.2 
2.7 
7.1 
5.4 
-5.3% 
1.4 
3.5 
8.7 
3.9 
-31.6% 
0.9 
2.5 
5.5 
* 
0.00 
 
0.59 
* 
0.00 
* 
0.00 
* 
0.00 
* 
0.00 
C (n = 9) 
∆ % 
5.0 1.5 
3.5 
7.9 
5.4 
8.0% 
1.9 
3.6 
9.8 
5.3 
6.0% 
2.1 
3.3 
10.6 
5.7 
14.0% 
2.1 
3.6 
10.3 
 
0.25 
 
0.49 
 
0.20 
 
0.58 
 
0.27 
 
0.09 
Intergroup 
Differences 
A vs B NB   NB   NB   NB         
A vs C NB   *   NB   *         
B vs C NB   NB   NB   *         
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Table 2 cont. 
4. Low Density Lipoprotein Concentration (LDL) (Mg/Dl) 
 
Test 1 
Before Training 
Test 2 
After 12 Weeks of 
Training: 3x/Week 
Test 3 
After 12 Weeks of 
Detraining 
Test 4 
After 12 Weeks of 
Retraining 
(A= 2x/Week;  
B= 4x/ Week) 
Intragroup Differences 
 
 
_ 
X 
SD 
Min 
Max 
_ 
X 
SD 
Min 
Max 
_ 
x 
SD 
Min 
Max 
_ 
x 
SD 
Min 
Max 
1-2 1-3 1-4 2-3 2-4 3-4 
Groups 
A (n = 13) 
∆ % 
139.3 33.4 
85.0 
192.0 
117.1 
-15.9% 
33.2 
63.0 
167.0 
134.5 
-3.4% 
33.3 
78.0 
187.0 
117.6 
-15.6% 
31.8 
60.0 
165.0 
* 
0.00 
* 
0.00 
* 
0.00 
* 
0.00 
 
0.85 
* 
0.00 
B (n = 16) 
∆ % 
153.2 43.3 
90.0 
239.0 
132.4 
-13.6% 
406 
71.0 
214.0 
151.9 
-0.8% 
40.0 
86.0 
233.0 
122.3 
-20.2% 
30.6 
74.0 
193.0 
* 
0.00 
 
0.43 
* 
0.00 
* 
0.00 
* 
0.01 
* 
0.00 
C (n = 9) 
∆ % 
137.8 46.3 
68.0 
206.0 
145.6 
5.7% 
48.2 
66.0 
210.0 
146.6 
6.4% 
45.5 
73.0 
217.0 
148.8 
8.0% 
45.5 
79.0 
226.0 
 
0.07 
* 
0.02 
* 
0.01 
 
0.67 
 
0.36 
 
0.15 
Intergroup 
Differences 
A vs B   NB   NB   NB   NB       
A vs C   NB   NB   NB   NB       
B vs C   NB   NB   NB   NB       
5. Triglyceride (mg/dl) 
Groups 
A (n = 13) 
∆ % 
157.5 54.6 
84.0 
242.0 
124.1 
-21.2% 
47.4 
71.0 
202.0 
157.9 
0.3% 
61.3 
00.0 
231.0 
126.5 
-19.7% 
60.1 
00.00 
222.0 
* 
0.00 
 
0.31 
 
0.11 
 
0.46 
 
0.89 
* 
0.00 
B (n = 16) 
∆ % 
148.2 48.1 
72.0 
204.0 
119.6 
-19.3% 
32.9 
72.0 
165.0 
148.6 
0.3% 
39.6 
74.0 
201.0 
112.6 
-24.0% 
31.4 
71.0 
157.0 
* 
0.00 
 
0.89 
* 
0.00 
* 
0.00 
* 
0.00 
* 
0.00 
C (n = 9) 
∆ % 
132.0 75.5 
60.0 
261.0 
145.3 
10.1% 
95.8 
61.0 
327.0 
139.3 
5.5% 
85.5 
60.0 
277.0 
139.6 
5.8% 
86.1 
59.0 
282.0 
 
0.12 
 
0.17 
 
0.15 
 
0.32 
 
0.30 
 
0.86 
Intergroup 
Differences 
A vs B NB   NB   NB   NB         
A vs C NB   NB   NB   NB         
B vs C NB   NB   NB   NB         
A = Experimental Group A [Trained @ 3 Times/ Week – Retrained @ 2/Week] 
B = Experimental Group B [Trained @ 3 Times/ Week – Retrained @ 4/Week] 
C = Control Group: No Training or Retraining 
* = P ≤ 0.05 
∆ % = Percentage Difference from Baseline Value 
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As previously indicated, the initial training phase of the two experimental groups (A & B) took place at a 
frequency of three times per week. According to the ACSM (2010), this frequency is sufficient to provoke training 
adaptations, provided that the programme also complies with the indicated levels of the other training principles 
(ACSM, 2010). 
 
 
From Table 1 and Figure 1, it is clear that both training groups (A & B) showed a statistical significant 
improvement in the physical working capacity (PWC - Absolute & Relative) after the initial training phase. After 
detraining, the PWC deteriorated but still remains statistically significantly better than during the baseline 
assessment (12.8% & 9.8% for the PWC-absolute and 11.1% & 10.5% for the PWC- relative values, respectively). 
After retraining for another 12 weeks, Group B, who trained for four times per week, once again increased their 
physical working capacity (absolute & relative) while Group A, who trained at a frequency of two times per week, 
remained the same. Inconsistent changes occurred in the body mass of the various groups. In the two exercising 
groups (A & B), Group A showed an increase after the initial training period, while Group B experienced a decrease 
in body mass. After detraining, Group A experienced a further increase in body mass, with Group B only showing a 
slight increase compared to the baseline value. With retraining, Group A showed 2.7% increase in body mass while 
Group B showed a slight loss (-0.9%). The control group (C) indicated a gradual increase in body mass with each 
assessment. 
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Figure 1:  The Effect of Training, Detraining and Retraining on Some Physical Parameters of 
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As far as the lipid profile response is concerned, the exercising groups (A & B) showed a decrease in the 
total cholesterol (TC), low-density lipoprotein (LDC), TC/HDL-ratio and triglyceride (TG) concentration after the 
conditioning phase. This decrease represents an “improvement” in the risk factors (Figure 2 and Figure 2 Continue). 
The high-density lipoprotein (HDL), on the other hand, showed an increase after the initial conditioning, also 
representing an improvement in the lipid profile, as it is considered “good” cholesterol, while first mentioned 
parameters are all associated with higher incidence of cardiovascular disease (Nieman, 1998; Visich & Fletcher, 
2009; ACSM, 2010). These changes were all statistically significant. After the detraining phase of 12 weeks (T3), 
the activity groups (A & B) almost returned to the pre-exercising level in all the parameters. 
 
After retraining, Groups A and B once more depicted improvement in all parameters, but Group B, who 
trained at a higher frequency (four times per week), showed the largest improvement, especially in the TC, HDL and 
TC/HDL ratio. 
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Thus, an improvement of almost 50% was indicated when compared to Group A, who retrained at a 
frequency of two times per week. As far as the control group is concerned, all parameters showed a deterioration 
compared to the baseline values, with the HDL indicating the smallest changes (Figure 2 and Figure 2 Continue). 
 
4. DISCUSSION 
 
By increasing the physical working capacity and health status of employees, a more effective workforce, 
leading to possible improvement of productivity, lower presenteeism, absenteeism and a decrease in health care cost, 
may be established (Burton, McCalister, Chen & Edington, 2005; Labuschagne, 2006). A low physical working 
capacity, or aerobic fitness, is not only identified as one of the four primary risk factors for coronary heart disease 
(CHD) (Nieman, 1998; ACSM, 2010) but is also associated with the other primary risk factors - hypertension, 
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hypercholesterolemia and smoking (ACSM, 2010). Apart from the salutogenic effect of physical training on the 
CHD risk factors, it is also demonstrated that an improved cardiorespiratory fitness can cause a protective outcome 
in CHD mortality, even in the presence of primary risk factors - high cholesterol, hypertension and smoking 
(Barlow, Brill, Blair & Kohl, 1990). 
 
From Table 1, it is clear that after the initial training phase of 12 weeks, a significant increase occurred in 
the PWC (Absolute & Relative) of the exercising groups (A & B). During detraining, both groups lost about 50% of 
their initial gains over the 12 weeks of inactivity. With retraining at a frequency of two times per week (Group A), 
the PWC was maintained. This is in line with previous research indicating that with retraining at a frequency of two 
times per week, the physical capacity will be maintained, while a frequency of one time per week will lead to a 
slight deterioration (Fox & Mathews, 1981; Opperman & Strydom, 2012). A frequency of four times per week or 
more will increase the salutogenic effect as it has already been established that the outcome is exercise dose 
dependant (ACSM, 2010). 
 
From the results of this study, it is clear that a training frequency of three times per week provokes 
significant physiological adaptations leading to improved aerobic capacity (ACSM, 2010). In the retraining phase, a 
frequency of two times per week was adequate to maintain the aerobic capacity of Group A, while Group B, who 
trained four times per week, the aerobic capacity exceeded the initial training phase of three times per week. The 
contribution, in this regard, for an employee wellness program is that a short interruption of the training programme 
will not cause significant back slide of gained aerobic improvement, especially when the individual may be 
motivated to participate in some form of physical activity for at least two times per week. It is interesting to note that 
in the case of highly trained athletes, a rapid drop in aerobic endurance occurred after the first three weeks of 
training cessation, while for people with low to moderate levels of aerobic fitness, little change occurred in stamina 
during the first three weeks, but quickly reversed to the pre-exercise level after further weeks of physical inactivity 
(http://www.tinajuanfitness.info/articles/113004.htm). According to research, the initial rapid loss of aerobic 
capacity occurs parallel with the loss of blood plasma volume (Lee, Moore, Everette, Stenger & Platts, 2010). 
 
In the case of strength training, the opposite response takes place (Taaffe & Marcus, 2000). It was indicated 
that a rapid decline occurred in the muscle strength over the first two weeks of detraining but then basically 
remained the same for the next six weeks, with some further decrease in the following weeks (Taaffe & Marcus, 
2000). 
 
As far as the lipid parameters are concerned, it seems that the mean values of TC, LDL and TC/HDL ratio 
of all the groups (A, B & C), as well as the HDL for Groups A and B during the baseline assessment, can be 
classified in the “borderline high” category. Only Group A can be regarded in this risk group as far as the TG 
concentration is concerned. This profile places the individuals into a higher risk for developing coronary heart 
disease (Biggerstaff & Wooten, 2009) which may increase health care cost (Chenoweth, 2011). According to Kolbe-
Alexander et al. (2008), 10.6% - 32.5% (mean 18.6%) of the employees in various corporate environments in South 
Africa showed elevated TC (> 200 mg.dl). Other health risks, as indicated by Kolbe-Alexander et al. (2008), were 
increased BMI (48.6%), systolic blood pressure (13.0%), diastolic blood pressure (12.2%), physical inactivity (69%) 
and smoking (19.9%). According to Dreyer (1996), 29% of the South African male executives showed three of the 
primary risk factors which can be associated with coronary heart disease, while 43% and 25% showed one or two 
risk factors, respectively. These figures are in line with the research, indicating that currently 37% of the deaths in 
South Africa can be attributed to non-communicable disease (Kalas et al., 2012). The high prevalence of health risk 
factors in the South African corporate environment lead to the implementation of employee wellness programmes in 
South Africa during the mid 1980’s (Kalas et al., 2012). As previously indicated, training at a frequency of three 
times per week leads to a significant reduction in TC, TC/HDL ratio, LDL and TG, with an increase in HDL. These 
improvements in a risky lipid profile may lead to a decrease in cardiovascular morbidity and mortality. In this 
regard, Nieman (1998) indicates that for every 1% reduction in TC, the occurrence of coronary heart disease is 
reduced by 2-3%, which may also reduce the health care costs. 
 
With detraining, it seems as if all the positive gains in the lipid profile are nearly completely lost. With 
retraining of both groups, an improvement in the various lipid profiles was indicated, with Group B exceeding the 
improvement in Group A in all the variables. This supports the notion of the dose-dependent relationship between 
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physical training and lipid parameters as Group B retrained at a frequency of four times per week compared to the 
two times per week of Group A (Nieman, 1998). The mechanisms responsible for the “improvement” of the lipid 
profile resulting from an exercise intervention is probably related to the increased activity in lipoprotein lipase 
(LPL), cholesterol-ester transfer protein activity (CETPA) and lecithin cholesterol acyltransferase activity (LCAT) 
(Biggerstaff & Wooten, 2009). 
 
Some literature suggests that when other changes, which may occur with exercise training, are ignored - 
change in body mass and diet, training may only provoke an improvement in HDL (increase) and TG (decrease) 
while TC and LDL remain fairly constant (Nieman, 1998; Mestek, 2009). In this study, the response of body mass to 
training and retraining was inconsistent. Group A experienced an increase in body mass (1.4%) while Group B 
showed a slight decrease (-0.4%) during the initial training phase. With retraining, Group A showed a 2.7% increase 
on baseline data, while Group B had a 0.9% decrease. These differences could be related to the higher frequency of 
training of Group B. The control group showed a progressive increase in body mass over the period of time. 
 
5. LIMITATIONS 
 
A limitation of this study was the small number of participants who finally completed the study. The 
research also represents the situation at one tertiary institution and should not be generalized. 
 
6. CONCLUSION 
 
It is clear that an intervention regime of physical exercise can improve some of the primary risk factors 
associated with coronary heart disease - physical inactivity, low HDL, elevated TC, LDL, TG and TC/HDL-ratio. 
This improvement is not associated with a consistent response in body mass of the experimental groups, especially 
during the initial training phase where both groups trained at the same intensity. During the retraining phase, Group 
B trained at a higher frequency (four times per week) and a decrease in body mass could be expected. It is also clear 
that health gains starts decreasing with detraining, but it seems that the decrease in physical working capacity is less 
over the detraining phase of 12 weeks, than in the case of the biochemical parameters. 
 
This enforces the notion that when embarking on an intervention programme, aiming at the improvement of 
cardiovascular health, participants should try to keep up their physical activity habits in order to maintain the 
salutogenic adaptation. A frequency of two times per week could maintain some of the gained benefits of training. 
The desired frequency, however, is to train at a frequency of three or more times per week in order to obtain 
optimum results (ACSM, 2010). 
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